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AB A testing paper for the detn. of H202 consists of a filter paper 

treated, for .apprx.30 sec, with a mixt. of H20-decomposing enzyme 
(peroxidase or catalase) , o-tolidine-EtOH, Acid Fuchsina, 
and citrate buffer. The paper is dried in the dark, and treated 
with the sample for 20 sec. The color change of the paper is 
compared with stds. to det. the content of H202 . 
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Brief Explanation of t he Graphs 

Graph 1 shows the limit of determination of the testing paper by this invention. 
Graph 2 shows the limit of determination of the testing paper which is removed the 
coloring matter. 



Lang. Serv. Ident. No. 45 



(2) 



Detailed Explanation of the Invention 

This invention relates to the test paper for the determination of hydrogen peroxide 
content which is comprised by allowing hydrogen peroxide decomposing enzyme, o- 
tolidine, red coloring matter and pH buffer to be contained to a filter paper. 

Hydrogen peroxide is widely used for bleaching, decoloring, sterilization or oxidation of 
fiber, pulp, food, chemical, etc., also for sterilization, decoloring or ablution of the various 
containers, apparatus, etc. 

The usage purposes for food is to bleach raw noodle, dried noodle, fish-paste products 
such as boiled fish paste, fish cake, etc., wheat, barley, edible oil and fat, etc. However, when 
the residues of hydrogen peroxide in the aforesaid food products is high, it has been known 
that it causes poisoning. Especially, in foods which are eaten in a relatively short period 
after they are produced, the residue of hydrogen peroxide in the food products is sometimes 
fairly high, therefore it is necessary to give thorough attention. For that reason, the usage 
amount of hydrogen peroxide was specified by the Ministry of Welfare. According to this 
specification, for instance, less than 100 mg (100 ppm) per 1kg of raw wheat noodle 
(including packed noodle), boiled fish pastes, and less than 30 ppm per 1kg of herring roe 
and other food products have been specified. Therefore, the necessity to confirm the 
amount of residual hydrogen peroxide in food products has been increased. Conventional 
study of quantitative analysis and quantitative determination have been considerably done, 
for instance, there are color reaction method with dititanium sulfate, the potassium 
permanganate titration method, iodine titration method, color reaction method with 
vanadium sulfate, rhodan ammon method, method of using dissolved oxygen meter, 
method for detecting ultraviolet spectral sensitivity, etc.; in these, the first three are 
generally used. For instance, for the determination of hydrogen peroxide in raw wheat 
noodle by iodine titration method, raw wheat noodle is homogenized with a mixer for 
approximately 10 minutes, and its extracted liquid is separated with centrifugal separator, 
and a reagent such as potassium iodide or ammonium molybdate is added into said liquid 
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and it is allowed to stand for approximately 10 minutes, and then it is titrated with a sodium 
thiosulfate solution. 

However, the aforesaid method is not suitable for the determination of hydrogen 
peroxide simply, quickly and accurately during the production procedure, at the time 
immediately before shipment, and at the time immediately before usage. Also, in the color 
reaction method with dititanium sulfate where the procedure is relatively simple, there is 
the disadvantage of being difficult to judge due to the light yellow color tone. Therefore a 
method which can obtain an accurate value in a short period, and a simple procedure has 
been strongly desired. 

This invention is to present the test paper for the determination of hydrogen peroxide 
content which is able to determine an accurate value of the hydrogen peroxide content with 
simple procedures. 

The method for the preparation of the test paper by this invention which is comprised 
by allowing hydrogen peroxide decomposing enzyme, for instance, peroxidase or catalase; o~ 
tolidine; red coloring matter, for instance, acid fuchsine; and pH buffer, for instance, citrate 
buffer to be contained to a filter paper. However, this test paper is not limited to filter paper 
if the paper can contain the aforesaid reagents. 

Next, a representative test paper by this invention will be explained. 
The practically most suitable compounding ratio of the aforesaid reagents is: 
hydrogen peroxide decomposing agent (peroxidase) 10 mg 

o-tolidine (8% ethanol solution contains 1% hydrochloride) 12.5 mg 
red coloring matter (acid fuchsine) 15 mg 

pH buffer, for instance, 47.5 ml citrate buffer (0.9g citric acid, 5.4g sodium citrate). 
A test paper is prepared by dipping a filter paper (for instance, Toyo filter paper No. 524) 
in the mixed solution of the aforesaid reagents for approximately 30 seconds, thereafter it is 
placed in a light screening bottle and dried at room temperature. 
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Next, regarding the usage method of the test paper prepared in this invention will be 
explained. 

As the sample, a certain amount of wheat noodle is mashed in an earthenware mortar, 
and is made to an amount of 5 times the aforesaid amount of wheat noodle by adding water, 
and it is well stirred to become homogeneous. 

The test paper by this invention is dipped into its suspension, thereafter the color tone 
of the test paper for 20 seconds after it is taken out is compared with a standard color tone 
chart which is previously prepared, and the amount of hydrogen peroxide content is 
determined. 

The reaction mechanism for the coloring of the test paper in this invention will be 
explained according to the aforesaid practical example. 

Hydrogen peroxide is decomposed by peroxidase; at this time, o-tolidine functions as 
the hydrogen donor, and the color of itself becomes blue. The darkness of the blue tone is 
increased proportional to the amount of hydrogen peroxide. Therefore determination of 
hydrogen peroxide is able to be done by usage of this mechanism. 

However, the influence on the color tone by the enzyme strength of the peroxidase (or 
catalase) and the concentration of o-tolidine is indistinguishable visually, therefore a very 
small amount of hydrogen peroxide is unable to be detected. In this invention, the visibility 
of the aforesaid blue color is further increased, and with that a very small amount of 
hydrogen peroxide is able to be detected by usage of the aforesaid o-tolidine and peroxidase 
and with that, red color matter, for instance, acid fuchsine color matter. 

Especially an amount of hydrogen peroxide of 1 ppm - 20 ppm (furthermore between 1 
ppm ~ 10 ppm) is able to be distinguished by an extremely clear variation in color tone. The 
inaccuracy of determination between this is within ±2.5%. 

An actual usage example of another test paper for the determination of hydrogen 
peroxide in this invention will be explained. 
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The treatment for the hydrogen peroxide of raw noodle is usually done by dipping said 
raw noodle into an approximately 300 ppm (or 400 ppm) solution tub for a minute. At this 
time hydrogen peroxide is added for replenishment, however if the concentration can be 
determined in a short period and accurately, it is very desirable for quality control. 

When the amount of hydrogen peroxide in a 20 fold dilution of the aforesaid hydrogen 
peroxide solution in the tub is determined by the usage of the test paper in this invention, 
its value can be simply and accurately known. 

Accordingly, in comparison to the conventional testing method, the effectiveness of 
this invention will be explained according to a test example where the test paper in this 
invention was used to the extracted liquid of wheat noodle and a test example where the 
limit of determination of the test paper in this invention was searched. 

Test Example 1 

By usage of the extracted liquid of wheat noodle, the determination value by usage of 
the iodine metric method and dissolved oxygen meter and the determination results by 
usage of the test paper in this invention were compared. The following six kinds of 
concentration of extracted liquid of wheat noodle were prepared. 

No. 1 Handmade noodle was dipped into a 600 ppm hydrogen peroxide solution, and it was 
mashed, and then it was homogenized with 5 times water and its extracted liquid 1 was 
prepared. 

No. 2 An extracted liquid 2 was prepared in a similar manner as the aforesaid No. 1, except 
a 1200 ppm hydrogen peroxide solution was used. 

No. 3 Wheat noodle on the market was dipped into a 300 ppm hydrogen peroxide solution, 
and it was mashed, and then it was homogenized with 5 times of water, and its extracted 
liquid 3 was prepared. 
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No. 4 An extracted liquid 4 was prepared in a similar manner as extracted liquid 3, except a 
600 ppm hydrogen peroxide solution was used. 

No. 5 An extracted liquid 5 was prepared in a similar manner as extracted liquid 3, except a 
900 ppm hydrogen peroxide solution was used. 

No. 6 An extracted liquid 6 was prepared in a similar manner as extracted liquid 3, except a 
1200 ppm hydrogen peroxide solution was used. 

The amount of hydrogen peroxide in the aforesaid 6 kinds of extracted liquid were 
determined by usage of the iodine metric method and dissolved oxygen meter 
(manufactured by Denki Kagaku Keiki K.K.); its results are shown in Table 1. 

Based on the determination value of hydrogen peroxide in Table 1, standard hydrogen 
peroxide solutions having concentrations of 17 ppm, 26 ppm and 30 ppm corresponded to 
extracted liquid 1,2 and 4 and the color tones which were colored by dipping the test papers 
by this invention into the aforesaid extracted liquid 1, 2 and 4 were compared, and the color 
tones colored with extracted liquid 1 and the 17 ppm standard hydrogen peroxide solution 
were matched. And also the color tones colored with extracted liquid 2 and the 26 ppm 
standard hydrogen peroxide solution, and the color tones of extracted liquid 4 and the 30 
ppm standard hydrogen peroxide solution were matched. 

As described above, the test paper by this invention can accurately determine the 
concentration of hydrogen peroxide when it is used to an extracted liquid of wheat noodle. 



Table 1 Determination Results for the Concentration of Hydrogen Peroxide 



Sample No. 


Iodine Metric Method (ppm) 


Dissolved Oxygen Meter (ppm) 


Test paper by this invention 


1 


16.8 


17 


standard hydrogen peroxide 


! * 


25.7 


24 


solutions were prepared, and 


! 3 


143 


16 


coloring with this solution 


! 4 


30.6 


26 


and the extracted liquid of 


5 


63.4 


Had to be diluted, otherwise 


No. 1, No. 2, and No. 4 were 


6 


64.6 


impossible to determine 


confirmed, and it resulted in 








the color tones were matched 
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Test Example 2 

Standard hydrogen peroxide solutions having concentration between 5 to 100 ppm 
which are already described were prepared, and the individual limit of determination was 
tested by usage of the test papers in this invention and the test papers which is removed the 
coloring matter. 

The limit of determination in this invention means the range in which the coloring of 
the test paper in each concentration is able to be judged. The results are shown in Graph 1 
and Graph 2. 

In the graphs, the solid lines show the range which is able to be judged, and the dotted 
lines show the range which is unable to be judged. As shown in Graph 1, the test paper in 
this invention which is able to judge until 5 to 200 ppm by coloring corresponds to the 
concentration of hydrogen peroxide, but when the concentration of hydrogen peroxide 
becomes 30 ppm, its coloring becomes similar to the color tone of the concentration of 40 
ppm, therefore it is impossible to judge; when the concentration of hydrogen peroxide 
becomes 50 ppm, it is able to be judged by the color tone. Also, the coloring at a 
concentration of 60 ppm and the color tone at a concentration of 90 ppm are similar, 
therefore it is unable to be judged, but coloring at a concentration of 100 ppm is able to be 
judged. 

In the case of test paper which is removed the color matter, a concentration of 5 to 10 
ppm of hydrogen peroxide is able to be judged by color tone, but at a concentration of 20 
ppm and 30 ppm, judgment by color tone becomes impossible; of course judgment of more 
than this concentration is impossible. Like this, the test paper which is removed coloring 
matter becomes unable to be judged in the stage of a concentration 10 ppm lower than the 
test paper by this invention, and it shows the limit of determination is low. 

The test paper by this invention shows the most stable and accurate coloring when the 
sample has a pH in the range of 3.0 to 7.0. 
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The test paper for the determination of hydrogen peroxide content by this invention 
can be widely applied to the food product industries which use hydrogen peroxide and other 
various industries other than the application examples described above. As the former 
examples, it is effective for the determination of residual hydrogen peroxide after bleaching 
of dried egg, cheese, etc., also as the latter examples, it is effective for the determination of 
residual hydrogen peroxide after bleaching of fiber, pulp, wheat straw, bamboo skin, pig 
hair, button, glue, gelatin or starch. Also, it can be used for the determination of the 
residual amount of hydrogen peroxide after sterilizing container, etc., which is sterilized by 
usage of hydrogen peroxide. 

(57) Claim 

1. The test paper for the determination of hydrogen peroxide content which is comprised by 
allowing hydrogen peroxide decomposing enzyme, o-tolidine, red coloring matter and pH 
buffer to be contained to a filter paper. 
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